Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.002 Å; R factor = 0.032; wR factor = 0.095; data-to-parameter ratio = 13.9.
For the detection of 1,4-thiomorpholine-3,5-dicarboxylic acid (THT) as a normal component in bovine brains and human urine, see: ; ; Matarese et al. (1987) ; Cavallini et al. (1991) . For the previous structure determination of the (3R,5R) epimer of THT, see: Portalone et al. (1993) . For related literature, see: Allen et al. (1997); Paglialunga Paradisi et al. (1990) .
Experimental
Crystal data C 6 H 9 NO 4 S M r = 191.21 Orthorhombic, Pbnm a = 6.1641 (8) Å b = 9.323 (1) Å c = 12.760 (1) Å V = 733.29 (14) Å 3 Z = 4 Mo K radiation = 0.41 mm À1 T = 298 (2) K 0.20 Â 0.15 Â 0.10 mm
Data collection
Huber CS four-circle diffractometer Absorption correction: scan (North et al., 1968) T min = 0.916, T max = 0.958 1840 measured reflections 1060 independent reflections 998 reflections with I > 2(I) R int = 0.02 3 standard reflections every 97 reflections intensity decay: 2% Refinement R[F 2 > 2(F 2 )] = 0.032 wR(F 2 ) = 0.094 S = 1.07 1060 reflections 76 parameters H atoms treated by a mixture of independent and constrained refinement Á max = 0.25 e Å À3 Á min = À0.28 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx; Ày À 1; Àz; (ii) Àx þ 1 2 ; y À 1 2 ; z; (iii) Àx À 1 2 ; y À 1 2 ; z.
Data collection: XCS (Colapietro et al., 1992) ; cell refinement: XCS; data reduction: XCS; program(s) used to solve structure: SIR97 (Altomare et al., 1999) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: WinGX (Farrugia, 1999) ; software used to prepare material for publication: WinGX. sup-2 (3R,5S)-5(3)-carboxy-3,4,5,6-tetrahydro-2H-1,4-thiazin-4-ium-3 (5) Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.04543 (7) 0.05914 (4) (9) N4-H41···S1 iii 0.87 ( 
